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1893. 


1897. 


1900. 


1901. 


1904. 


L904. 


1910. 


1877. 


NORTON COMPANY 


NORTON 


fur hack as 


Franklin B. Norton patented a new grinding 
wheel. (Emery bonded by the vitrifying 
process. ) 


Introduced grinding wheels of natural 


Corundum. later Canadian and 


South African Corundum. ) 


(India, 


Introduced the India oilstone taking the 
place of the natural mined product. 


Norton Grinding Machines patented 


stepped-up production _awarded John Scott 


Medal. 


Introduced and developed a new artificial 
abrasive of unusually high quality for pre- 
cision grinding, called Alundum Abrasive 
also awarded John Scott Medal.* 


/ . 
“il 


Water cooled electric furnace invented and 
patented by Aldus C. Higgins, President of 
the Norton Company, resulting in revolu- 
tion of production of Alundum Abrasives. 
also awarded John Scott Medal. 


First automatic production grinding ma- 
chines for crankshafts and camshafts. 


Production of white Alundum Abrasive of 
exceedingly high purity.* 


* 19011. 
1913. 
1917. 


1920. 


1921. 
1924. 


1929. 


1930. 
1930. 
1931. 
1932. 


1934. 


*Patented 


New high-grade refractory product intro- 
duced for laboratory use.* 


Precision grinding machine for shaping and 


sizing work in one straight-in-cut operation. 


Introduced highly efficient non-slip and wear 
resisting floors.* 


Automatic Grinding Machine. 


Norton Pulpstone for grinding wood into 
pulp for newsprint.* 


Developed porous diffuser plates for modern 
sewage disposal plants. + 


More stable and dependable type of bond 


for vitrified grinding wheels.* 


Diamond Grinding Wheels ( Bonded Bortz.) ; 


Unique method of wheel manufacture— 
controlled structure, which goes far toward 
making grinding a science instead of an art.* 
A grinding machine for automatically sizing 
the work.* 

Conjugate Grinding Machine for grinding 
all the cams of a camshaft at one time.* 


Introduced Boron Carbide (B,C) hardest 


known substance except the diamond.* 
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Standard 


Interchangeable 
Drives 


Four individual driving systems developed tion, and is backed by our twenty years ex- 
by Eclipse cover practically all end cutting perience specializing in the manufacture of 
tools of the short, quick-replaceable type. efficient, interchangeable tools. All are 
Each one is superior in strength, accuracy built to Eclipse rigid standards of quality 
and simplicity for its own class of applica- and workmanship. 


For 
SERVICE 
and 
ECONOMY-- 


SPECIFY ECLIPSE 


é , 1 Eclipse Double Radial Drive Counterbore. 
3 (Used for heavy duty counterboring) 
2 Eclipse Pin Drive Counterbore. 
* (For average spotfacing and counterboring) 


3 Eclipse Double Parallel Drive Spotfacer. 
(Used for inverted spotfacing) 


Eclipse Square Taper Drive Core Drill. 
(For two-piece Core Drills) 


Send us your blue prints or specifications 
—our Engineering department will prompt- 


fi v ly make layouts and recommend proper 
P a tool-ups for your high production opera- 


tions without obligation. 


Factory representatives in all industrial centers. 


ECLIPSE CQMpANY 


DETROIT 7410-30 ST AUBIN AVE MICHIGAN 
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JANUARY MEETING 


(DETROIT) 


HOTEL FORT SHELBY BALLROOM 


January 10th (Thursday) 


DINNER: 6:30 P. M. 


MEETING: 8:00 P. M. 


“Uses Fabrication of Alloys” 


With Illustrations and Exhibits 


Speaker: A. W. WINSTON 
Chief Metallurgist, Dow Medical Company 


Midland, Michigan 

: This meeting will be one of the high-lights of the season. The 
F speaker well known in the industrial world is very well qualified to 
; speak on the subject he has chosen. The information which Mr. 


Winston has to give is of primary interest to production technicians 
at this time. No doubt Mr. Winston will give some details relative to 


the Piccard-Compton Strathosphere Ascension. Dowmetal, as you 


know, was used in the construction of the gondola. 


Come early and bring a friend. 


Special entertainment talent in connection with 
= this meeting is annouced by the entertainment Ss 
committee. 


To participate in the prize drawing make your reservations in advance. Tickets pur- 
chased at the door will not entitle you to participation in the prize drawing. 


FOR JANUARY, 1935 


a 
41€ 
4 
on 
ae 
> 
Lg 
5 
A 
( 
“™N 
a toe 
J 
q 
as 
| 
7 
f 
‘ 
J 
- 


PRODUCTION PERSPECTIVES 


The recent holidays were certainly enjoyable, we 
gather, from what we have seen of A. S. T. Eers 
here and there... . like one good member we saw 
eating only a sandwich in his favorite “sea-food” 
restaurant on Second Boulevard in Detroit the day 
aiter Christmas .... and it’s not like him to be 
eating only a sandwich. But all this “time out” tor 
celebrations caused much scurrying in production 
the last few days of the old year. In spite of the 
lack of sponsorship by the Automobile Chamber of 
Commerce of the auto show, there was again this 
year the usual last minute rush to get new models 
in readiness. PACKARD will be in production on 
the new lower priced model about JANUARY 15TH 
_.. . CHRYSLER’S JEFFERSON PLANT about 


JANUARY 10TH. 


There is little kidding about the new year being 
better .... 
year now reach 3,500,000. ... FORD ALL SET, 
we hear, for a DAILY PRODUCTION OF 5,000 
UNITS DURING THE ENTIRE MONTH OF 
JANUARY. The 


marked searcity of technically trained production 


new car production estimates for the 


A.S.T.E. Secretary reports a 


men... . in fact the demand now exceeds the 
supply .... JOB SHOPS in the Detroit area report 
GOOD BUSINESS IN DECEMBER and with an 
EXPECTANCY OF MUCH BETTER BUSINESS 
IN JANUARY. General Motors of Canada is going 
strong, too . ... Chevrolet scheduled for a daily 
production of 350 units—busier than they were 
even five vears ago .... things must be looking up 
in other parts of the world, for most of these units 
will be shipped to the British Empire outside of 
england... . Canadian offices very busy these days 


. and, FORD OF 


working on export papers .. 


6 


CANADA is also busy getting ready to ship all 


over the British Empire as well. 


Our old friend JOHN T. (Jack) WHITAKER 
who was until recently assistant to Mr. Roy 
(Louie) Peed of Chrysler has been made assistant 
to the general manager of the ROSS GEAR AND 
TOOL COMPANY of Lafayette, Indiana who man- 


ufacture the Ross Cam and Lever Steering Gears. 


AIR CONDITIONING showed an encouraging 
increase in 1934 and promises a CONSIDERABLE 
EXPANSION IN 1935. This means more markets 
for refrigeration equipment. FRIGIDAIRE in Day- 
ton has RETOOLED its two plants and _ IN- 
STALLED NEW MACHINERY costing more than 
a million and a half in anticipation for 1935 better 
business . anticipating production of half ; 


million units. 


Fourteen new members were elected at the last 
Board of Directors’ meeting at Detroit headquar 
ters .... they are HOMER BAYLISS with Motch 
& Merryweather, JOHN BEACH with Packard 
Motor, L. C. BLOOD with Goddard and Goddard, 
C. F. CLARK with Packard Motor, W. C. FORD 
with Ingersoll Milling Machine, HAROLD FRED- 
ERICKSON with Pioneer Engineering and Manu- 
facturing also FRITZ MITSCHE and ROGER 
WALSH of the same company, J. W. HANSEN 
with Michigan Tool Company, DAVID KRONKE 
WALTER KROY and HENRY 


of Packard, 


ROURKE of Ford Motor Company, RAY H. 


SMITH with Saylor-Beale and H. L. WELSH with 
Vanadium Alloys Steel Company. A.S.T.E. wel 
comes these new men and urges them to take part 


in the many varied activities of The Society. 


THE A.S.T.E. JOURNAL 


: 


Owing to limitations of space in this issue of 
he A.S.T.E. Journal, all three adresses given 

the December meeting of The Society cannot 
» printed in their entirety. However the more 
important points of the technical discussion by 
Mr. Rylander and the Address of Mr. Lucius E. 
\Vilson on “Money” are covered in the review 
at the bottom of this page. 


m going into the subject of industrial education 


is one that is too big to be handled in a discus- 
this kind, if we tried to cover the whole 
So I will confine myself to the subject of 
ition in relation to engineering and shop work 
elated to tool work, because the industrial ed- 
tion of course, is known in all the different 
s and arts for a good many years and it is al- 
sa matter of discussion in the factories as to 
ther the industrial training that we give the 
lents and apprentices isn’t sometimes a lot of 
vith the technical and trade schools and col- 
s there are available. It sometimes is question- 
is to whether anything can be gained to taking 
education out of the schools and putting it in 
shops. In my estimation, the only reason for 
education in the shops and taking it out of 
school is to carry on the shop work that the 
ols try to. They are trying to cover the field 
very wide field and naturally they can't cover 
one phase of it such as is needed for tool en- 
neering, 
‘For instance, most of the shop training is along 
line of apprenticeship courses and the principle 
ct of it is to make mechanics and when we try 
make a mechanic for the tool room, most of the 
ing is confined to the tool room operations. 
we take a man that has had some technical 


*% by SAMUEL F. WILSON 
Hudson Motor Car Co., Detroit 


training and give him the shop experience, then we 
are getting into the engineering field. The engineer 
has to have at hand a good deal of data pertaining 
to things that have already happened in the in 
dustry, things that have been done many times 
over and have been proven to be a fact. Then he 
must learn to take these facts and build things in 
such a way that he can improve on the things that 
have already been made. He has to have a certain 
amount of skill that I don’t believe any of the col 
leges or trade schools can give with the same de- 
gree of accuracy that a regularly organized train 
ing school in a shop can give. 

“In the first place, the men that are selected to 
take the training in a shop course have got to be 
particularly fitted for that class of work. They 
must have had quite a wide experience in the par- 
ticular work they are working on. By experience 
I don’t mean the merely number of years they have 
been at the business. That is sometimes confused 
with proficiency. The man that has had the specific 
training for the work he is trying to teach will ac- 
complish more than an instructor in a_ technical 
school who has probably covered a great deal of 
ground but not any of it thoroughly for any length 
of time. 

“What I am trying to make clear is that profic 
ieney is only individual skill in the work and is 
present usually in the man who has come up from 
the shop. When we turn a student over to a shop 
man for training in this particular line, there must 
be outlines made as to the routine of the work. 
The ordinary apprentice that all shops have is usu- 
ally started off on a lathe or milling machine or 
shaper and is given a job to do and a certain amount 
of instructions by the foreman and told what op 
erations are necessary to complete the job and 
eventually he gets proficient enough to be moved 
to some other kind of a machine. Eventually he 
gets around the shop and has completed a certain 


INDUSTRY 


EXTRUSION OF PLASTIC METALS 
By A. E. Rylander 


iching has advanced from an operation to form odd 
holes, keyways etc. to an operation, now, of major 
ince in the removal of metal. Likewise extrusion— 
had a very limited field—will soon take its place 
ajor operation in the forming of metals. Extrusion, 
rily a simple process is sometimes difficult under 
conditions. Typical examples of extrusion, such as 
ni, lead pipe, tubing, insulated wires etc. lead one 
nk of the process as one of “pushing something out” 
isn't entirely true for in some cases it becomes a 
ess of percussion. Mr. Rylander then illustrated on a 
black board the different types of extrusion and 
showed the different methods used in extruding 

‘2. metals and rubber. 


MONEY 
By L. E, Wilson 


Mr. Wilson believes, he stated, that the American govern 
ment’s actions to cure the depression are as intelligent and 
as far reaching as the public will allow. He likened the cred 
it system of today to a ball of yarn which is constantly grow 
ing larger with interest, entangling people in its) mesh 
Money of itself has no value—only as the medium of ex 
change—yet its control by some sixty-four men stiflle credit 
with the resultant depression conditions for the masses. Ih 
previous depressions Americans moved westward—now, hov 
ever, natural resources of the country are gone, and we 
must stay where we are and work this thing out. Mr. Wilson 
answered a number of questions from members and ended 
his address with the statement “I don't want to let the meet 
ing end on a note of defeatism. We can do what we want to 
do with the government just as soon as we rescue it 
from the hands of a privileged few and put it in 
the hands of the American people.” 
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number of hours or months of experience and is 
then supposed to be a mechanic. 

“This journey-man has at the same time been 
receiving some technical training. He is then in 
line for some designing work. He is then turned 
over to the drafting room for further training. | 
don’t know just how to make it clear that the fore- 
man in the shop is not always the best instructor 
for men that have had technical training. It is all 
right for the ordinary apprentice going through the 
shop who has had no technical training to take the 
routine; but the man who has had the technical 
training to get the most out of the work has got 
to have an outline of work that will be more spe- 
cific and by this, what you call individual training, 
the same amount of education can be imparted in 
a period of one year that would take four years in 
college. 

“Now, this is just an observation of mine through 
fifteen vears of application and observation of stu- 
dents being taught all the parts of tool making 
trades as well as foundry and pattern work and 
mechanical drafting and everything that goes into 
education of a tool designer. 

“What | am trying to ask you fellows to do is to 
encourage the industrial education by getting the 
different factories and places that employ help to 
put their training on a basis that will get them to- 
gether so that they will all follow the same routine 
and outline. As it is now, there are training schools 
at the Ford Trade School, Cadillac and every large 
manufacturer has some sort of a training school- 
whether it is recognized as such is another thing. 

“The first school | had anything to do with was 
the Cadillac School of Applied Mechanics in 1912. 
Our system was to take students, graduates of high 
schools, and we have—or had—a training room 
with all of the different kinds of machines ordinar- 
ily found in a tool room, The student was brought 
in and turned over to an instructor who was especi- 
ally proficient in that work, given very intensive 
training for one month. He wasn’t just turned 
loose on the machine and told to do the job. Every 
time he was given a job, the job was outlined to 
him in such a way that he knew all the reasons for 
doing it that way and not doing it any other way. 
In fact, he was shown all the other wrong ways as 
well as the right ways and at the end of one month's 
time that student was turned over to the production 
department. All the lathe work was done in one 
department and milling machine work done in 
another department and drill press work, etc. He 
was turned over to one of the production depart- 
ments for a period of three months to work. When 
he went out there, he wasn’t just turned loose and 
forgotten for about three months; but every day 
the instructor would go round and have more or 
less conversation with him regarding the kind of 
work he was doing and why the cutting tools were 
made in a certain shape. 

“One of the experiences we had at that time was 
the attitude of the foremen towards anyone coming 
into their department and talking to the students 
regarding their work or questioning them regard- 
ing the methods of doing the work. There was a 
natural resentment, they thinking that the instruct- 
ors were checking up on their ways of doing work. 
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That was probably the hardest thing we have had 
to overcome—to get the foremen in the shop t 
realize that we were trying to help them as much as 
the student. The student was there to learn all he 
could and not carry tales to someone else about thy 
foreman’s work. 

“After a period of three month’s time, he \ 
brought back into the training room and put o1 
another machine. The same process was Carried 
out for this machine and then he was put into that 
production department and helped by the instructor 
as before. By the time he completed that course, 
he was then ready to go into the drafting room. 
He had an instructor that talked with him ever) 
day and discussed with him the things he had 
learned. And that school, I think, was about as 
near to the ideal type of training school I have ever 
seen for the class of students who have just gotten 
through high school. 

“It was not designed to take the place of college 
\ man has had opportunity to go through colleg 
and get his degree of engineering. But when hi 
comes out of college and he must have some plac 
to go to get intensive shop training. Otherwise h¢ 
is going to spend a great deal of time and a great 
many years perhaps accumulating experience. 
Some of us have spent too many years getting ex- 
perience that we could have gotten in possibly one 
quarter of the time had there been some outlined 
plan we could have followed when we came out of 
school. For the student who doesn’t have the 
chance of going through high school, the ordinary 
trade school is probably the best method of getting 
him started in the designing line. But, no matter 
what kind of school he comes out of, I believe there 
should be in every large factory a department that 
will take over these fellows before they are thrown 
in with the other fellows and allowed to fight for 
themselves. 

“Usually a man has spent time to go through 
college, he is at the age where he has to begin to 
produce something. When he goes to apply for a 
position, instead of saying he doesn’t know any 
thing about the work and he would like to have 
someone help him with the education—he usually 
tries to get as much money as he can and he implies 
to the employers that he knows considerably mor¢ 
than he does about engineering work. With the 
result that he goes into the drafting room because 
he is too slow or hasn’t any ideas. The engineer, 
of course, has to build on the things that are al 
ready known and building on to things that have 
been done before. This is particularly true in the 
tool line. 

“You are all familiar with that. But in order to 
create or to have creative ability in designing new 
things, a man must be thoroughly trained in the 
fundamentals of tool making work and have a 
certain amount of knowledge of the technical end 
of the work. 

“How can | help the training of young men? | 
am not running a factory or in a position to say 
we will install a training course in this factory. It 
is only by propaganda and discussing of the things 
of this nature that we can put the proper pressure 
to bear to provide and get the factories to provide 


(Continued on page 9.) 
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Recent Patent Grants Of Interest To The Tool Engineer 


1,979,434 
COMMUTATOR ASSEMBLING MACHINE 
<sell W. Baker, John Q. Holmes, and Alva W. Phelps, 
-nderson, Ind., assignors, by mesne assignments, to Gen- 


ral Motors Corporation, Detroit, Mich., a corporation of 
ielaware 


jlicatin November 21, 1931, Serial No. 576,494 
126 Claims. (Cl. 29—84) 


\ commutator assembling machine compris- 
in combination, means for assembling an annu- 
‘segments of metal alternating with segments 
nsulation, said segments having anchoring tangs 
means for assembling and securing therewith 
ices for binding the tangs of the segments to- 


1,979,478 
BORING MACHINE 
George H. Leland, Dayton, Ohio, assignor of one-half to 


The Leland Electric Company, Dayton, Ohio, a corpora- 
tion of Ohio 


(pplication July 11, 1932, Serial No. 621,941 
49 Claims. (Cl. 77—3) 


a r4 
a 
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In a boring machine, a reciprocatory carriage, 
utter carried by said carriage, a shaft journaled 
said carriage and connected with said cutter, an 
ctric motor having a driving connection with 

shaft, actuating mechanism for said carriage 
nected with said motor and including a magnetic 
tch, a work support comprising a magnetic 
uck, a work controlled switch mounted adjacent 
said work support to prevent the operation of 
| motor and said magnetic clutch until the work 
properly positioned on said work support, means 
trolled in accordance with the movement of said 
rriage to interrupt the operation of said motor 

to de-energize said clutch and said chuck, and 
ns to retract said carriage, 
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1,979,570 
MEANS FOR THE HYDRAULIC TRANSMISSION 
OF POWER 
Thomas Watson Paterson, Allerton, 
Liverpool, England 


Application December 15, 1939, Serial No. 502,333 
In Great Britain February 6, 1930 


1 Claims. (Cl. 192—60) 


1. Hydraulic torque transmitting apparatus embodying 
driving and driven shafts and means for changing their rela 
tive speed comprising on one shaft a casing provided with a 
guide track, and on the other shaft a rotor confined within 
said casing and provided with radially-disposed cylinders 
having intercommunicating ports and means to control the 
passage of liquid through said ports; and pistons accom 
modated in said rotor cylinders and directly connected in 
pairs by rigid connecting elements whereby reciprocation 
of any one piston will sympathetically effect corresponding 
reciprocal motion of its opposed piston without the agency 
of liquid in the apparatus; and rollable elements mounted 
on the outer ends of said pistons and maintained in operative 
engagement with said guide track of the confining casing by 
said rigid connecting elements of the pistons, said rollabl 
elements being revolubly supported in’ bearing members 
movably mounted on the outer ends of the pistons and piv 
otally connected with said rotor to permit true reciproca 
tion of said pistons within their respective cylinders. 


EDUCATION IN INDUSTRY 
(Continued from page 8.) 


the proper training for men just out of school, That 
is the only message I have. I have been very much 
interested in the training of young men and you 
men are interested in your own trainning—other 
wise you wouldn't be here. That is one of the 
objects in getting together, to help each other by 
your contacts with one another. You are still con 
tinuing your education because education never 
ceases. 


“Have vou given thought to the voung men who 
are just starting out in life and have to take your 
places later on. Most of us are getting to the age 
where we have to begin to think of the younger 
men. If we only think of our own education and 
don't give any thought to how we are going to help 


~ 


anvone else, we are not accomplishing what we 


should. [I would suggest that an organization of 
this kind could do an awful lot of good in promoting 
more mdustrial education in the factories, Thank 
you.” 
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ENGINEERED PRODUCTION sitios 


EXAMPLES FROM THE SUNDSTRAND FILES 


Tool Grinders 
Centering Machines 


1 No.3501 | 


Balancing Tools 


Diamond-turning Oval Pistons 


On Sundstrand 


‘Turning a smooth, clean, fine finish on aluminum or 
aluminum-alloy pistons of oval section accurately and eff- 
ciently at the necessary high speed is a difficult problem. 
Sundstrand offers the solution in Model C Automatic 6” 
Stub Lathe and equipment as shown in Fig. 1. This machine 
has spindle speeds ranging from 1000 r.p.m. to 3500 r.p.m.; 
rapid approach of tools to work, wide range of feeds, auto- 
matic tool relief, quick 
return, and stop. De- 
tails of tooling are 
shown in Fig. 2, in 
which W indicates the 
piston mounted at the 
end of master form or 
cam C. Diamond cut- 
ting-tool T is held in 
an oscillating holder 


on the front slide of 
Fig. 1. Sundstrand Automatic 6” Stub Lathe the lathe. Follower 
for turning oval pistons with diamond tool. 2 

F governs in-and-out- 
movement of the holder to reproduce precisely the shape of 
the master in the finished work-piece. Extremely accurate 
control of work diameter is provided by Dise D which has 
graduations approximately 44” apart. Turning D one divi- 
sion on its scale moves the cutting tool .0002”. Position of 
tool above or below center is regulated by the fine adjust- 
ment on yoke H. ‘The ring-lands of this piston are not 
turned, tool rapid traverses to the point shown before begin- 
ning its cut. Ring-lands can be turned, truly round or oval 
as desired, by making the cam C of suitable shape. Usually 
cam C is made as long as the piston to be turned plus 
clearance at each end but in this instance it is somewhat 
longer to provide for turning pistons of other lengths. 
Facilities for rapid handling and accurate locating of work 
are shown in Fig. 3. The operator slips pin P into wrist- 
pin hole of piston to be turned, places open end of piston 
in contact with beveled end of cam C so that pin P is 


engaged by yoke Y, moves ball-bearing spring loaded tail- 


6” Stub Lathe 


Fig. 2. Above—Close-up of tooling for lathe shown in Fig. 1. 


center up to closed end _ Fis: 3. Below—Piston removed to show method 
of mounting work. 


of piston by means of 
quick-acting lever on 
the tailstock, starts 
automatic cycle. This 
is very fast, accurate, 
and simple. Screws 5 
provide means for lo- 
cating yoke Y accur- 
ately and securely with 
respect to the axes of 


the oval. 


As a result of several years development work on this operation we 
have valuable information on speeds, feeds, oval sections, diamond tools 
and their application to piston turning on Sundstrand Lathes ..We shal 
be alad to discuss these details with all executives interested in high 
speed accurate turning of round or oval shapes with diamonds or other 
cutting tools. 


STERLING - FRENCH MACHINERY CO. 


NEW CENTER BUILDING # DETROIT, MICHIGAN @ PHONE MADISON 3660 
Exclusive Sales Representatives for Sundstrand Products in the Detroit Territory 
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IT" master mechanics the 


POINTERS THE PURCHASE 
WELDING MACHINES 


uurchasing agent, or 
ever is deciding on the 
hase of factory equip- 
electric resistance welding machines present 
problem. The difficulty lies in the fact 
he is not furnished with proper information on 
lectrical qualities of the machine. He 1s leit 
e dark on two most important factors. The 
is the amount of current the machine is able to 
-er on the job, that is between the electrodes or 
. The second is the amount of current it will 
from the lines. Both are governed by the 
factor of the machine, a condition which 1s 
erally overlooked in the purchase of modern 
stance welding equipment. 
power factor or as it is called in electrical 
Cos. Phi, plays a very important part in all 
nating current equipment. It is an indicator 
he difference in phase between voltage and am- 
wwe. To understand its practical significance, 
ust keep in mind that a motor or transformer 
snot simply receive power from the generator 
nuously but only during a part of a “cycle” 
60 of a second) whereas during the rest of the 
it actually sends back power to the generator. 
speak of a high power factor if the amount of 
er received is large compared to the amount 
back and of a lower or poor power factor if 
amount received is not much larger than the 
int sent back. In resistance welding machines 
er factors range from 0.15 or 15% to 0.75 or 


velding a certain amount of heat is required 
certain job. The welding machine converts 
cr into heat. As we have only the net amount 
er available which is the difference between 
mount received and the amount received and 
ount sent back, we can see that a low power 
set up requires much larger dimensions of 
irmers, switches, lines and power transform- 
ra cretain amount of heat delivered because 
his + equipme nt has to provide for the transmis- 
large » powers back and forth. 
his also explains the large amount of current a 
hine with a low power factor will draw from 
lines. Since these welding machines increase 
year to year in capacity such conditions will 
lly become worse and to a certain extent 
Mminy. In many Cases the switches and power 
es are inadequate and much — has to be 
on enlarging them. in son 
transformers or gener% have to be in- 
led. If this is not feasible it is possible to 
ect bad power conditions by installation of so 
capacitors which are condensers and have 
‘ic characteristics which are the opposite of 


cases even ad- 
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*% by P. W. FASSLER 
Consulting Welding Engineer 


those of a motor or trans 
former and are able to cor 
rect a low power factor up 
to a certaim extent. How 
ever they are very expensive and require much 
floor space. 

The power factor of a welding machine depends 
largely on the nature of the job that has to be per 
formed and also to a great extent on the design 
of the welding machine. While the calculation of 
the power factor of a resistance welding machine 
is exteremely difficult, once the machine is set up 
and running the power factor can be obtained easily 
by electrical measurements. The welding designer 
usually has enough experience to dimension his 
machine so that it will deliver enough current for 
a given job. But in most cases he is not able to 
determine in advance the amount of current the 
machine will draw from the lines and therefore the 
purchaser of the machine is left in the dark. Ii 
this occurs often as it does it will have an unfavor 
able influence on the total power factor in the plant. 
Voltage drops as an example, occur and cause 
great difficulty to the plant engineer or chief elec 
trician and also the power supplier. 

To avoid or at least anticipate these costly and 
troublesome difficulties, the purchaser of welding 
equipment should consult with his plant engineer 
and also demand more specific information on this 
point from the welding machine manufacturer. 

We mentioned above that the power factor de 
pends largely on the nature of the work. This, 
especially, is true of butt and projection welders. 
A\ machine with a relatively good power factor for 
a certain job will show a poor one when the stee! 
masses which are between the electrodes or the 
size and number of embossments are increased. 

This change in 
average 


power factor is very hard for the 
mechanical engineer to foretell and the 
men who are responsible for the line up of work 
that comes with a change in production, should 
ascertain beforehand, with reasonable accuracy, the 
effect of the proposed changes on their machines 
and power lines. 

The men responsible for the equipment put in 
production should be able to buy electric resistance 
welding machines with the aid of more complete 
information than they have in the past.’ Under any 
circumstances they should know the power factor 
of such a machine before it is put in production, 
This would at sive them. the ot 
checking the total - er factor in their plants. 

They should also be properly informed as to how 
many KW this machine uses per weld. So far this 
important factor has been neglected and for that 


reason \ unpl asant occurrences have been cre 
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ated through improper selection of suitable welding 
equipment. 

This raises the responsibility so much more for 
the men who have to say the last word in buying 
such equipment. ‘To illustrate what happens if 
welding machines, are not properly selected let us 
analyze two 300 KV A projection welding machines 
of different power factors. Even among welding 
machine experts there are many different view 
points about the current required per foot for pro- 
jection welding. Some of them advocate 80 KVA 
per spot on !y” stock, some 50 KVA and others 
only 20 KVA. This indicates clearly that too much 
CESS work is applied and that it is of great im- 
portance to analyze this proposition from a scientific 
view point which gives us concrete information. 

\s mentioned above in determining this in a 
proper way we depend largely on the size of the 
embossments, the mass of the material we have 
hetween the electrodes, the throat length of the 
electrodes and the reactance the transformer and 
the entire machine possesses, 


MAGNETIC LEAKAGE 


Pal 


WORK 
_- BIE SPACE “SHRDED) 


| 
= 


PR/MARY 


In Fig. 1 we show a certain machine where we 
are able to determine the reactance which depends 
largely on the area of the air space we have be- 
tween the iron core, the secondary and the primary 
winding indicated by shaded lines. In a machine 
built in this manner a power factor was figured, 
(cos. Phi.) of 0.54 or 54°¢. Weare now very much 
concerned as to what happens in such a machine 
Which can be considered to be of high electric 
quality, 

Pherefore, we draw a voltage vector as shown 
in Fie. 2 and find the voltage available for the work. 
lhe reactance line shows 4.2 volt drop due to the 
reactance created by undesirable magnetic fields. 
Phe remainder, 2.7, is the heat producing voltage. 
We use 1.9 volts or 70% at the weld and O8 volts 
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id Fig. 2 

or 30%, to overcome the resistance in the joints 
leads ete. In other words the welding machi 


industry should be able to design the welding ma 
chine in the same manner, for instance, as an et 
gineer building a bridge where he has given facts 
as span, wind pressure and load. This enables hi 
to determine stresses and strain on each structur 
member, or the electrical engineer who designs 
motor or generator where he is forced to pr 
determine the electrical characteristics. 

The welding machine designer should part fron 
guess work. He has to tell us how many KW an 
not KV.\ he needs to weld a certain job under cer- 
tain conditions. Until then we always will be u 
deep water. We see projection welders in pro 
duction with a power factor of 27°) and some with 
32‘, for the same job as discussed, which was eight 
embossments of '4” diameter on 3/16” stock. What 
does this mean for a welding machine buyer? 

A 300 KV.A machine with a power factor of 54% 
pre duces: 

KW = 300 x 0.54 = 162 KW. 

In order to produce the same KW with a power 
factor of 32: 

162 + 0.32 = aprox. 500 KVA are required 

Factors like this have naturally a great influenc 
on the cost of such machines. Since it does not 
cost more to build a machine with a good power 
factor, as to build one with a low factor there would 
be some considerable difference in price between ; 
500 and 300 KVA machine. But as already men 
tioned in addition to this the high powered machine 
has a very satisfactory influence on the total pow 
er factor in the plants, which is of great importance 
We take again, for instance, the same 300 KVA 
machine with a high power factor of 54%) and weld 
larger work as shown in Fig. 3. The increase oi 
this welding stock between the electrodes or th 
reactance field naturally increases our reactance: 
line considerably and increases the angle Phi and it 
is figured that this machine had only a power fac 
tor of 0.36 or 36',. Therefore, it is advisable for 
any welding machine designer to take such condi 
tions which naturally occur into consideration. 
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COLONIAL DRILL JIG BUSHINGS 


A, STANDARD 


Made with hole tolerances, at least equal to any other jig 
bushings made, Colonial Bushings should be used on your 
next job. They are superior in that they are made of 
High Grade Tool Steel—Rockwell hardness of 62 to 64 
and three standard lengths are carried in stock. Colonial 
service is unexcelled. 


Save on your next job by using Colonial Drill Jig Bush- 
ings. Data and circular on request. 


COLONI AL BROAC H CO. 


HYDRAULIC 


CYLINDERS 


For Water or Oil Service 
Fourteen Standard Models Send for 
Twelve Standard Sizes CATALOG 


Model “7060” AH-31 
Rotating Type for Revolving Spindles. 


Non-Rotating Type for Machine Feeds—Fixtures— Ete. 
Model “7070° All Models Furnished with Cushion Feature if Desired. 
SPECIAL CYLINDERS FURNISHED TO MEET UNUSUAL REQUIREMENTS. 


THE LOGANSPORT MACHINE CoO. 
LOGANSPORT, INDIANA. U.S.A. 


DESIGNERS AND MANUFACTURERS OF AIR AND HYDRAULIC OPERATED DEVICES FOR EVERY 
WORK HOLDING REQUIREMENT—AND MANY OTHER PURPOSES. 


AMERICAN EQUIPMENT COMPANY SECOND BLVD. 


FOR JANUARY, 1935 
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SWARTZ SUGGESTIONS | 


Used on a popular make of double head horizontal drilling 
machine 

Upper lock operates upper and lower V locators, 

Lower lock clamps part against finished face. 

Drills to operate from two sides. 
Lock operated fixture for horizontal double head drilling ma- 
chine designed and built by 


SWARTZ TOOL PRODUCTS C0., INC. 


DETROIT 


5259 Western OR. 799) 


STURDIMATIC LIVE CENTERS | 


LATHES, GRINDERS, MILLING 
MACHINES, ETC. 

REQUIRE LESS PRESSURE TAILSTOCK 
ELIMINATE FRICTION OF DEAD CENTER 
DO NOT DISTORT OR DAMAGE CENTER HOLE 
FOR SUBSEQUENT OPERATIONS 
ELIMINATE CHATTER AS THERE IS NO PLAY 
BETWEEN CENTER AND WORK 


for | 


THE STURDIMATIC CENTER IS CLOSE TO THE 
WORK THEREBY REDUCING OVERHANG TO A 
MINIMUM. 


Write for catalog and free trial offer 


STURDIMATIC TOOL CO. 
5220 Third Ave, Detroit, Michigan 


“HOPKINS” 


AIR OPERATED 
ARBOR 
PRESSES 


Rapid and efficient operation. 
Two bearings for the ram in 
suring long life without. sidk 
play. Pull is transmitted trom 
base casting and the = pisten 
stops in the cvlinade r at th 
end of stroke, reducing stram 
on the trame to a minimum 
Kight sizes, varving in powet 
from 1,000 Ibs. to 18,000 Ibs. 


No. 4 Press 


write for circular 


The TOMKINS-JOHNSON CO. 


624 N. Mechanic Street, Jackson, Michigan 


HABERKORN & WOOD 


Detroit Representative 
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HYDRAULIC 


1 special machine with two 
Hudrauli« Units 


for facing and counterboring 


Kx-Cell-O Hydraulic Unit is a length of stroke, length of rapid tra a differential case in one 
ct self-contained unit for drilling, verse and length of feed by adjustable operation 
: x, spotfacing, counterboring and dogs that are accessible from the out 
; perations. The unit is avail side of the unit. The electrical mot * 
4 hree different sizes to meet the mounted on top of the hydrauhe unit 
1 close-up view of the 
demands for this type of drive proper and drives the hvdraul be 
: hydraulic ram and the spindle whicl shown above and at the right & 
an position. The unit as illus- 
J ) Hydraulic Units can be installed By using the Ex-Cell-O Hydrauli re self-contained 
; r reconditioned machine mn Unit on new or reconditioned machi: 
sition, such as horizontal, verti ery they can be used not only 
: r at any desired angle. particular application but or it 
2 mall unit has an eight-inch equipment as well, as it is not neces 
7 ( the medium unit a 10-inch sary to scrap them when the original XLG | 
ind tl] is obsoleted Complete eng 


he large unit a 12-inch machine 


\ll units are easily adjusted for neering information upon reque 


Ex-CELL-O AIRCRAFT & TOOL CORPORATION 


1200 OAKMAN BLVD. % DETROIT, MICHIGAN 
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HEALD 


WILL by ANDLE While the jo» = which you are planning on purchasing a 


precision bori) 4 nachine may have a straight, open hole, what 


ALL YOUR WORK about the work where there is a hole to be bored and shoulder 
to be faced or parts with a blin “ole? Certainly if you have 
many jobs the __ ill be a wide variety of sizes of holes and 


materials that: different noring speeds and table feeds. 


The Heald Bore atic comes: ©gularly designed and built to 
permit open or blind hole boring—facing—turning with 
the boring speed and table feed readily changed to be exactly 


TOP: Boring and facing air brake valve right for size of hole and material to be bored. 


body. 


LEFT: Boring and facing rotor shaft 
holes in pump body. 


A few more features found exclusively on a Heald standard 
machine are—a vibration dampened drive—instant reversal 
of the tool that permits just the right length of quill—rate of 
feed instantly changed by the turn of a knob—constant force 
feed lubrication to the table ways. 


RIGHT: Boring and facing rabbet in 
motor end shield. 


Select equipment that is flexible enough to handle any job 
now being offered or that will take care of any new design you 
may build in the future. 


THE HEALD MACHINE 


WORCESTER, MASS. 
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